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A laminated polyester film of the present inven- 





tion comprises: 

a fine cell-containing polyester fflm comprising 55 to 
95 % by weight of polyester and 5 to 45 % by weight 
of a thermoplastic resin, said fine celhcontaining 
polyester flm having a density of 0.40 to 1.30 
g/crn^and 

at least one another polyester film laminated as an 
outermost layer on at least one of surfaces of said 
fine cell-containing polyester fim, said another pol- 
yester film having a density of not less than 0.40 
gfcm 3 , A fine cell-containing laminated polyester 
film of the present invention is suitable as printing 
papers tor a laser printer, a color printer and a video 
printer and a mount tor a seal print 
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Description 

BACKGROUND OF THE INVENTION: 

5 The present invention relates to a laminated polyester 11m and more particularly, it relates to a laminated polyester 
film comprising a polyester layer containing a sufficient amount ol fine cells and at least one another polyester layer con- 
taining substantially no line cells (hereinafter refened to merely as "laminated polyester film*) which has a reduced 
weight per unit volume and a good cushioning property, image-receiving papers suitable for a laser printer, a color 
printer and a video printer, and a mount suitable for seal print, which papers and mount are composed of the laminated 

10 polyester film. 

Biaxially-orierrted polyester films have widely used as industrial materials because they can exhfoit well-balanced 
various properties or characteristics and are excellent in cost performance Further, fine ceMKXxrtaming polyester films 
which are produced as light-weight white opaque fflms having a good cushioning property by blending a polyester wift 
a thermoplastic resin imrrisciWe therewith and molding the resultant blend into a flm shape, have been applied, for 
16 example, to synthetic papers such as image-receiving papers for a laser printer, a color printer or a video printer, or 
mounts for seal print a base film of magnetic cards or the Rke. Especially, in the case where these fBms are used as the 
image-receiving papers, for enhancing a definition of images formed thereon, white pigments and/or fluorescent whit- 
ening agents are blended in the films so as to increase a yellowness thereof. 

Also, the fine eel-containing polyester films have been applied to mounts (release backing paper) onto which an 
20 image-printed seal is attached, due to a high cushioning property thereof. For instance, the mounts have been used for 
a photo sea! prepared by such an amusement apparatus in which a favorable frame configuration or background ts first 
selected and then a photograph of a person or persons pexsed in front thereof is taken by an instant camera, so that 
many photo seals can be instantaneously produced. 

In order to reduce the production cost of such white opaque films, it is required to use white pigments or fluorescent 
whitening agents effectively. 

Further, as is well known in the art, when tie fine cell-containing polyester fims are used as a mount of image- 
receiving papers or printing papers, surfiace conditions thereof give a considerable influence on an quality of images 
printed thereon. Specifically, in the case where the film has a rough surface due to the wavfness of fine calls present in 
close proximity to the surface, the definition of images printed thereon becomes deteriorated, so that there Is caused 
30 such an inconvenience that no dear and fine ferriages cannot be obtained. 

Furthermore, when the fine cell-containing polyester flm is produced, there arises such a problem that a cast roll, 
a stretching roH and the like are soiled by the Immiscible thermoplastic resin present in close proximity to the surface of 
the film. 

As a result of various studies by the present inventors, it has been found that by laminating another specific poly- 
35 ester layer on at least one of surfaces of the base polyester film containing imrrisctole thermoplastic resin in a specified 
range, the obtained laminated polyester film exhibit a reduced weight per unit volume and good cushioning property. 
The present invention has been attained on the basis of the finding. 

SUMMARY OF THE INVENTION: 

40 

It is an object of the present invention to provide a laminated polyester film comprising a fine cefl-containing poly- 
ester layer and a polyester layer as an outermost layer, formed on at least one of surfaces of the fine cell-containing 
polyester layer, which exhtoits a reduced weight per unit volume due to a sufficient amount of fine ceSs contained 
therein, and an image-receiving paper for a laser printer comprising the laminated polyester film. 
45 It Is another object of the present invention to provide a laminated polyester fflm comprising a fine cell-containing 
polyester layer and a polyester layer as an outermost layer, formed on at least one of surfaces of the fine cell-containing 
polyester layer, which exhibits a sufficient surface yellowness at a relatively small amount of the fluorescent whitening 
agent, and an image-receiving paper for a color printer comprising the laminated polyester film. 

It tea further object of the present invention to provide a laminated polyester fflm comprising a fine cell-containing 
so polyester layer and a polyester layer as an outermost layer, formed on at least one of surfaces of the fine cell-containing 
polyester layer, which has no damage to cushioning property and prevents the surface conditions of the flm from being 
adversely affected by the waviness of fine cells contained therein, arxi an image-receta^ 
prising the laminated polyester f fen, which is capable of recording dear and fine images thereon. 

It is a stilt further object of the present invention to provide a laminated polyester film comprising a fine celt-contain* 
55 ing polyester layer and a polyester layer as an outermost layer, formed on at least one of surfaces of the fine ceil-con- 
taining polyester layer, which can prevents rofl members from being soiled during the production process and which can 
maintain a good flewbifity by adjusting a ratio between Sicknesses of both the layers to a specif ied range, and a mount 
for seal print comprising the laminated polyester film, which can eochfctt a delustered surface and a good flexibiity. 
To accomplish the aim, in a first aspect of the present invention, there is provided a laminated polyester f ilm com- 
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prising a fin© cell-containing polyester film comprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a 
thermoplastic resin, the fine cell-containing polyester layer having a density of 0.40 to 1 .30 gfcrrr 9 ; and an another pol- 
yester layer having a density of not less than 0.40 gfcrrr 3 , laminated as an outermost layer, on at least one of surfaces 
of said fine cell-containing polyester film. 
5 In a second aspect of the present invention, there is provided a laminated polyester film comprising a fine celi-con- 
taining polyester f 8m comprising 55 to 95 % by weight of polyester and 5 to 45 %tyweig^ 
fine cell-containing polyester layer having a density of 0.40 to 1 .30 g/cm 3 ; and an another polyester layer having a den- 
sity of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces of said fine cell-containing 
polyester film. 

10 wherein the said another polyester film contains not less than 0.01% by weight of a fluorescent whitening agent 

whose concentration is higher than that in the fine cell-containing polyester flm, and 0.3 to 30 % by weight of a write 
pigment based on the total weight of the another polyester film, the yellowness on a surface of 6akJ another polyester 
film is not more than 43.0 and the optical density of said another polyester flm is not less than 0.3. 

In a third aspect of the present invention, there is provided a laminated polyester fim comprising a f ine cell-contain- 

1$ ing polyester f ilm conrprising 55 to 95 % by weight of polyester and 5 to 45 % by weight of a thermoplastic resin, the 
firoceB-containing polyester layer having a density of 0.40 to 1.30 g/crrr^arxi an another polyest^ 
sity of not less than 0.40 g/cm 3 , laminated as an outermost layer, on at least one of surfaces of said fine cell-containing 
polyester film, 

wherein the thickness of said another polyester film is represented by the formula (1 ) : 
20 0.05dsT B s3d (1) 

where T B represents a thickness of the another polyester film after stretching and d (jim) represents an average particle 
diameter of the dispersed particles of the thermoplastic resin, contained in an unstretched sheet. 
26 In a fourth aspect of the present invention, there is provided a laminated polyester film comprising a fine cell-con- 
taining polyester flm comprising 55 to 95 % by weight d polyester and 5 to 45% by wei^ 
fine ceS-containing polyester layer having a density of 0.40 to 1.30 gfcrrftarri^ 

sity of not less than 0.40 g/cm 3 , larninated as an outermost layer, on at least one erf surfaces of said fine cell-containing 
polyester film, 

3Q wherein the ratio of tie thickness of said fine cell-containing polyester flm to the thickness of said another poly- 

ester layer Is represented by the formula (2): 

10ST A /T B S500 (2) 

35 where T A represents a thickness of the fine celkxmtaining polyester film end T B represents a total thickness of said 
another polyester layer. 

in a fifth aspect of the present invention there is provided a image-receiving paper for a laser printer, comprising 
the laminated polyester film defined in the first aspect 

In a sixth aspect of the present invention there is provided a image-receiving paper tor a color printer, comprising 
40 the laminated polyester fim defined in the second aspect 

In a seventh aspect of the present Inventton there is provided^ 
ing the laminated polyester fflm defined in the third aspect 

In an eighth aspect of the present invention there is provided a mount for seal print, comprising the laminated pol- 
yester film defined in the fourth aspect 

45 

DFTM EE npfiCRiPTiON OF THE INVENTION: 

The present invention is described in detail below. The laminated polyester film according to the present invention 
conprises a fine cell-containing polyester fflm (A layer) and an another polyester film (B layer) laminated as an outer- 
$o most layer, on at least one of surfaces of the said fine cell-containing polyester flm (A layer). 

Polyesters as raw materials of the laminated polyester film according to the present invention may be those pro- 
duced from an aromatic c&carboxyfic acid or an ester thereof and a glycol as primary starting materials, and having 
repeating units comprising not less than 80 % of ethylene terephthalate units or ethylene-2, 6-naphthalate units. Fur- 
ther, the polyesters may contain the third component unless the content thereof departs from tfte afore-mentioned 
55 range. 

Exarrples of the suitable aromatic dicartaxytic acids used for the production of the polyester may include tereph- 
thalic aod, 2, ^naphthalene dicarboxytic acid, isophthalic acid, phthalic acid, adipic acid, sebacic acid, Qxycarboxytic 
acid such as p-oxyethoxy-arornatic acid, or fre like. These aromatic acids can be used singly or in the form of a mixture 
of any two or more thereof. Examples of the suitable glycols used for the production of the polyester m^ 
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ene glycol, cf ethylene glycol, propylene glycol, txrfane did, 1, 4<ydohexane dimethanol, neopentyl glycol or the &e. 
These glycols can be used singly or in the form of a mixture of any two or more thereof. 

The A layer according to the present invention has a density of generally 0.40 to 1 .30 g/crrr 3 . preferably 0.60 to 1 .20 
gfcm 3 , more preferably 0.70 to 1 . 1 0 gfcm 3 . When the density of the A layer is more than 1 .30 g/cm?, the amount of fine 
5 cells in the A layer becomes too small, so that cushioning property or paper feeling which are features of the laminated 
polyester fflm according to the present invention is apt to be damaged. On the other hand, when the density of the A 
layer is less than 0.40 g/cm 3 , the surface of the ffim is rendered extremely rough so that the quality of images formed 
on the film is likely to be deteriorated. 

The 6 layer may contain any optional number of fine cells or almost no fine cells. The density of the B layer is gen- 
10 erally not less than 0.40 g/cm 3 , preferably in the range of 0.60 to 1 .50 g/cm 3 . When the density of the B layer is less 
than 0.40 gfcttP* the surface of the B layer is rendered extremely rough so that when a lameiated f am described in detail 
hereinafter is applied as an image-receiving paper, feeling of the images printed thereon is damaged and, therefore, me 
quality frereof becomes deteriorated. 

The polyester used for the A layer has an intrinsic viscosity of generally 0.45 to 1 .0, preferably 0.50 to 1 .0 when 
16 measured immecfiately after being shaped into a film. When the intrinsic viscosity of the A layer is less than 0.45, the 
resultant film tends to suffer from breakage or npture upon the tfm formation and further it is difficult to control the den- 
sity of the A layer because the size of closed cells formed therein becomes uneven, resulting in deteriorated productiv- 
ity. On the other hand, when the intrinsic viscosity of the A layer is more than 1.0, the re6uftant fHm of the A layer has a 
tow stretchability so that there is a tendency^ 
so The polyester used in the B layer may have an intrinsic viscosity identical to or different from thai of the polyester 
used in the A layer. However, it is prefwedthaft the B layer as the outermost layer have a higher intr>?s*cvi6C06itytrw 
that of the A layer as an inner layer. This ts because any breakage or rupture of the fflm is prevented from being caused 
during the film formation process and felling-off or separation of particles from a surface of the ffim is unlikely to occur. 
In accordance with the present invention, in order to incorporate fine cells into the A layer, the thermoplastic resin 
es hmiiscfele with polyester is used. That is. in the film-forming process described in detail hereinafter, the imnvsdble ther- 
moplastic resin blended in polyester is present in the form of dspersed particles when farmed into an unstretched 
sheet, and thereafter, fine cells are produced in the A layer when the sheet is stretched. 

Exanptes of the afore-mentioned thermoplastic resins immiscWe with polyester may Include pdyolefins such as 
polyethylene, pdyprapylene, polymethyl pentene or polymethyl butene, polystyrene, polycarbonates, polypheny! 
30 sulfides, liquid crystal polyesters or the tike. Among them, polypropylene is preferably used from the standpoints of the 
production cost or the poductrvrty. 

Preferred polypropylenes are crystalline polypropylene hamcpotymers having usually not less than 95 mol %. pref- 
erably not less than 96 md % of propylene units. In the case where noncrystalline polypropylene is used as the immis- 
ctole thermoplastic resin, the bleed-out of the polypropylene Is caused on a surface of an amorphous polyester sheet, 
3$ so that a cooBng drum, a stretching roll or the like is apt to be soiled therewith. AJsa if the polypropylene is copolymer- 
ized with more than 5 mol% of c*er unite than propylene, e.g., ethylene units, there is a tendency that the amount of 
closed-cells may be formed in the polyester Is insufficient 

The melt flow index (MFI) of the aforementioned polypropylene is usually in the range of 0.5 to 30 gfiO min, pref- 
erably 1.0 to 15 g/10 min. When the melt flew index of the polypropylene is less than 0.5 g/10 min, the 6izeof thecette 
40 formed may become too large so that breakage or rupture of the resurlam fflm nwy be IB<^y to be caused upon Wretch- 
ing.Onthe other hand, when the mert flow index of the polypropylene is more than 30 g/10 min, dps of a tenter used 
as a stretching apparatus may be likely to release from the fHm, or the density of the film may be rendered non-uniform 
with elapsed time and, therefore, may become tfffteutt to control, resulting in deteriorated productivity of the film. 
Theamourtoftheirmtiscfclethe^ resin contained in the polyester is in the range of 5 to 45% by weight, 
46 preferably 5 to 35 % by weight, more preferably 10 to 35%, still more preferably 10 to 25% by weight, most preferably 
1 5 to 25 % by weight based on the total weight of the polyester and immisctbie thermoplastic resin. When the amount 
of the immisdble thermoplastic resin contained In the polyester Is less than 5 % by weight, the amount of fine ceHs 
formed in the fBm becomes too small so that the resultant film cannot exhibit a sufficiently reduced weight and good 
customing property. On the other hand, when the amount of the immiscible thermoplastic resin contained in the poly- 
so ester tenure than 45% by weight, the surface rougrness of the res^tamf am becomes tcx> large. 

The fine ceils In the A layer can be produced by stretching an unstretched sheet containing dispersed particles 
made of the immiscBble thermoplastic resin, in at least one direction. According to knowledge of the present inventors, 
the size of the fine cells in the A layer and the waviness on a surface of the A layer are varied depending upon an aver- 
age partide diameter (d) of the afore-mentioned dispersed partides of the immisctole thermoplastic resin. 
55 The afore-mentioned dispersed particles of the immiscible thermoplastic resin are produced by the granulation of 
the imrnscibte thermoplastic resin when melt-blended together with the polyester in an extruder. For this reason, the 
average particle diameter of fre dispersed particles of the imrrisctole thermoplastic resin can be controlled by changing 
a blending ratio of the immiscible thermoplastic resin to polyester, concfitions ipon melt-blending of the polyester and 
tmmiscfele thermoplastic resin ortheHka 
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Meanwhile, the dispersed particles in the unstretched sheet are of substantially a spherical shape and thereafter, 
undergoes the deformation of the? shapes when subjected to subsequent filnrvtarmation process including stretching 
and heat-treating steps. That is, after subjected to the stretching and heat-treating steps, the dispersed particles in the 
layer A are present at a periphery of each of the fine ceils and deformed into an ellipsoidal shape, a flat shape or the 

5 like. However, the dispersed particles are combined with each other so that the number of the dispersed particles in fte 
laminated fflm are countable and measurable. Accordingly, by separating the dispersed particles in the layer A, and 
measuring the number of the dispersed particles and the density thereof per a predetermined weight an average vol- 
ume of one dispersed particle can be determined. This enables the average particle diameter of the spherical dispersed 
particles of the immistible thermoplastic resin in the u nstre tc hed film to be calculated. 

10 In accordance with the present invention, in order to control the size of the fine cells formed in the film-forming proc- 
ess (stretching step) so that the density and cushionirig property of the layer A fc ranges, 
it is preferred that a surfactant be incorporated in the polyester as a raw material for the A layer. 

Examples of the suitable surfactants may include anionic surfactants, cationic surfactants, amphoteric surfactants, 
nonionic surfactants or the Oka. Among them, the nonionic surfactants, especially the silicone-based surfactants are 

is preferable. Specific examples of the sflicone-based surfactants may include onjarwporysikwan copol- 
ymers, alkenyl sitaxanee having branched chains of polyoxyalkylene, a the like. The amount of the surfactant contained 
in the polyester is generafly in the range of 0.001 to 1 .0 % by weight, preferably 0.01 to 0-5 % by weight When the 
amount of the surfactant is more than 1 .0 % by weight, the effects by the addition of the surfactant can no longer be 
increased and there is a tendency that some troubles of the extruder used or deterioration m quality of polyester or the 

zo like may be caused. 

Also, in accordance with fte present invention, under the consideration of advantages of reducing the cost for raw 
materials and an environmental protection, in order to decrease an amount of film scraps which are discharged from a 
process for the production of films, the A layer may be produced by using both a reclaimed polyester and a virgin poly- 
ester as raw materials. 

26 Such a reclaimed polyester may be contained in the raw polyester in an amount of 5 to 60 % by weight The 
reclaimed polyester usable tor this purpose may include, for example, reclaimed polyesters recovered from a base film 
of a magnetic card, PET bottles or the like, polyester scraps obtained by a direct polymerization process, or the like. 

Especially, in the present invention, since the fine cefl-contairtlng polyester firm (A layer) is covered with another pol- 
yester film (B layer), colored reclaimed polyester may be used as far as the color thereof can be corrected subsequently. 
30 As discussed above, extremely wide range of polymers can be used as the raw polyester for the A layer, which leads to 
such an advantage that the laminated polyester f 3m can be produced with a low production cost by using the reclaimed 
polyesters or the like as the raw polyester for the A layer. 

The afore-mentioned reclaimed polyesters is usually pulverized and then meH-extruded into reclaimed chips. How- 
ever, the reclaimed polyesters are not necessarily chipped but can be directly fed into a twin-screw extruder equipped 
55 with a vent together with virgin polyester after pulverization. 

Further, as such reclaimed polyesters, there may be used trimmed trim scraps Discharged from the process for the 
production of fine ceH-containing polyester films or fine sell-containing laminated polyester films in which immisctole 
thermoplastic resin is blended 

In accordance with the present invention, the amount of the reclaimed polyester used as the raw polyester of the A 
40 layer is in the rangeof 5to60%by weight, preferably 15 to 50% by weight more preferably 30 to 40% by weight based 
on the total weight of polyesters used in the A layer. When the amount of the reclaimed polyester used is less than 5% 
by weight, the effects of reducing the cost for the raw materials cannot be sufficiently attained. On the other hand, when 
the amount of the reclaimed polyester used is more than 60 % by weight, H is difficult to correct a color tone of the result- 
ant film. Whereas, the amount of the virgin polyester used as the raw material Is in the range of 40 to 95 % by weight, 
45 preferably 50 to 85 % by weight more preferably 60 to 70 % by weight based on the total weight of polyesters used in 
the A layer. 

In addition, in accordance with the present invention, the blended polyester comprising the reclaimed Polyester and 
the virgin polyester has an intrinsic viscosity of 0.45 to 0.72, preferably 0.50 to 0£9, more preferably 0.55 to 0.65 when 
the blended polyester is shaped into a film. When the intrinsic viscosity of the blended polyester is out of the atore-men- 
so tioned range, a film having a sufficiently reduced weight and exhfcrting good cushioning property may not be obtained. 

It is preferred that, especially when applied to image-receiving papers, the laminated polyester fim according to the 
present invention can exhfcrt a high optical density from the standpoint of enhancing a definition of images. Such a high 
optical density can be imparted by incorporating pigments such as titanium dioxide, barium sulfate or the tike into the A 
layer. 

55 Any two or more of these pigments can be incorporated in the A layer, in Ws case, it is preferred that at least tita- 
nium dioxide or bariun sulfate be contained in the A layer. The average particle diameter of the afore-mentioned pig- 
ments is generaBy not more than 5.0 urn, preferably in the range of 0.01 to 3.0 |im. When the average particle diameter 
of the pigments is more than 5.0 tim, there may arise problems that the surface roughness of the film is too targe, so 
that the quality of images printed on the film is deteriorated. 
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The amount of the pigments contained is generally in the range of 0.3 to 30 % by weight preferably 0.5 to 15 % by 
weight more preferably 1 to 5 % by weight based on the weight of the A layer. When the amount of the pigments con- 
tained fcs less than 0.3% by weight the laminated polyester fim may have an insufficient yellowness as a whole, 60that 
the quality of images printed thereon, espectaOy contrast or definition thereof, is deteriorated. On the other hand, when 
the amount of the pigments contained is more than 3.0 % by weisfrt, there may arise problems that the pigments are 
coagulated to form large protrusions. In the case where two or more pigments are used, the total amount of the pig- 
ments is so controlled to the afore-mentioned range. 

In accordance with the present indention, the pigment mqy be added to a reaction system during the synthesis of 
the Alayerordfrectry tothe polyester produced. In the case where the pigments are added during the synthesis of the 
A layer polyester, ft is preferred that a slurry prepared by dispersing the pigment in ethylene glycol or the lice may be 
added in an optional stage of the synthesis of the A layer. On tie other hand, in the case where the pigments are directly 
added to the polyester produced, it is preferred that a dry powder or a slurry prepared by cfispersing the pigments in 
water or an organic eorvent having a boiling point of not more than 200°C may be added to the A layer polyester by using 
a twin-screw extruder. 

I n order to control the amount of the pigments contained in the A layer, it is usable a method in which a master raw 
material containing a high concentration of pigments is prepared according to the afore-mentioned process and then 
the master raw material is diluted with a raw material containing substantially no pigments upon the f anvfornirig proc- 
ess. Incidentally, the pigments may be subjected to pretreatments 6uch as crushing, dispersion, classification, filtration 
or the tike, if required. 

Also, it is preferred that, especially when applied to image-receiving papers, the laminated polyester film accorcfing 
to the present invention has a high yeflowness from the standpoint of enhancing a definition of images printed thereon. 
The yellowness of the laminated polyester film aocording to the present invention can be represented by a b value. The 
b value is preferably not more than -1 .0, more preferably not more than -1 .5. When the b value is more than -1 .0, the 
color tone of the laminated polyester film may give an adverse influence on that of images printed thereon and, there- 
fore, the fim may have a deteriorated quality for printing or copying papers. 

The yellowness of the laminated polyester film according to the present invention can be decreased by incorporat- 
ing a fluorescent whitening agent to the raw polyester of the A layer. The preferred fluorescent whitening agents are 
"UBITEC* (produced by Chiba Gelgy AG), X)B-r (produced by Eastman Kodak Corp.) or the Oka Further, the lami- 
nated polyester film aocording to the present invention has preferably a optical density of not less than 0.3, more pref- 
erably not less than 0.5. When the optical density is less fran 0.3, the laminated polyester fBm may have an insufficient 
light-shielding property, so that the definition of images printed on the f flm may be deteriorated. 

The laminated polyester film according to the present invention may be produced usually by laminating another pol- 
yester film (B layer) containing substantially no fine closed ceBs on the f ine cell-containing polyester f Bm (A layer) using 
a co-extruding method. More specially, the raw materials for the respective layers are first melted In separate extrud- 
ers and then the molten raw materials are introduced into a common die in which both the layers, which is maintained 
in a molten state, are laminated one over another and extruded through a slit-like opening to form a laminated sheet 
Thereafter, the laminated sheet is subjected to stretching and heat-treating steps. 

In the laminated polyester flm according to the present invention, it is required that only the fine cell-containing pol- 
yester fim satisfies me requirements concerning the intrinsic viscosity of the polyester and the amount of the immiscible 
thermoplastic resin added, incidentally, in accordance with the present invention, appropriate additives such as an anti- 
axkfeing agent, a heat stabilizer, a lubricant, an anti-static agent, dyes, pigments or the like may be blended In the pol- 
yester or the immiscWe thermoplastic resin, if required. 

oe The total thickness of the laminated polyester f 3m according to the present invention is generafly in the range of 
20 to 250 nm, preferably 20 to 125 The thickness of the A layer is generally not less than 20 %, preferably In the 
range of 50 to 99 % based on the total thickness of the laminated polyester fim. When the thicfoess of the A layer is 
less than 20 %, the resultant laminated polyester flm cannot satisfy the requirements such as reduced weight or good 
cushioning property. 

The laminated polyester film according to the present invention can be applied to labels, recorrfng papers, posters, 
ptanograpMc printing plates, wrapping materials or the lite. Especially; the laminated polyester film according to the 
present invention can be preferably used as image-receiving papers for a laser printer. 

Thus, the image-receiving papers for a laser printer accorcfing to the present invention comprise such a fine cell- 
containing laminated polyester film. The image-receiving papers according to the present invention are excellent in def- 
inition of the images printed thereon, and free from voids on the images printed and jamming upon paper-feeding, and 
can be produced with a low cost 

Next, laminated polyester films according to other preferred embodiments of the present invention are explained 
below. 

Also, afirsa laminated polyester film (hereinafter referred to merely as laminated film (I)") is such a laminated fim 
comprising the layer A and as the B layer, a polyester layer which contains a high concentration of the fluorescent whit- 
ening agent and a specific concentration of the white pigments (hereinafter referred to merely as "B/ layer). 
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In the laminated flm (Q according to the present invention, it is preferred that the concentration of the fluorescent 
whitening agent in the layer as an outermost layer is not less than 0.01 % by weight and higher than that in the A 
layer, and the concentration of the white pigments in the B, layer is in the range of 0.3 to 30 % by weight. Further, it fe 
preferred that a surface of the Bi layer exhtoits the B value of not more than +3.0 and a optical density of not less than 

5 0.3. When the b value is more than +3.0, the color tone of the layer is apt to adversely affect a color tone of the 
images printed thereon. The b value is more preferably not more than +1 .0, still more preferably not more than -1 .0. 
When the optical density is less than 0.3, the definition of the images printed may be deteriorated due to the tack of light- 
shieldirg properties so that the laminated polyester f 3m may be deteriorated in suitability lor image-receiving papers. 
The optical density of the layer is more preferably not less than 0.5. 

10 When the amount of the fluorescent whitening agent contained in the B 1 layer is less ttan 0.01 % by weight, it is 
difficult to attain the above-specified b value, ft may be more preferred that the B 1 layer contains the fluorescent whit- 
ening agent in an amoifit of 0-01 to0.30%by weight and in a concentration higher than that inthe A layer. In a typical 
case, a fresh fluorescent whitening agent is incorporated only in the layer as an outermost layer to enhance an effect 
by the utilization thereof, fan other words, it is intended that the amount of the fluorescent whitening agent contained in 

is afl the layers of the laminated polyester film (I) can be reduced. 

The amount of the fluorescent whitening agent contained in the B t layer ts still more preferably in the range of 0.04 
to 0.30% by weight. It is still more preferred that the relationship between the concentrations of the fluorescent whiten- 
ing agent contained in the A layer and B 1 layer is represented by the formula: 

so (Concentration in the B n layer (% by weight)) > (Conoentration in the A layer (% by weight)) + 0.03 (%by weight). 

When tie amount of the white pigments contained in the B 1 layer is less than 0.3% by weight there may be a Rke- 
fihood that the above-specified optica] density cannot be achieved. On the other hand, when the amount of the white 
pigments is more than 30 % by weight there may arise such a problem that particles of the white pigments may be 
26 coagulated to form larger protrusions an the surface of the film. In the case where two or more kinds of white pigments 
are used, it is preferred that a total amount of the white pigments is so controlled as to lie within the above-specified 
ranga 

The amount of the white pigments rontained in the B, layer is more pr^ 
still more preferably 1.0 to 20% by weight In this case, if two or more kinds of white pigments are used, the total amount 

so of the white pigments is also adjusted so as to lie within the above-specified preferred ranges. Examples of the suitable 
white pigments may Include titanium dioxide, barium sulfate or the like. In the case where two or more kinds of white 
pigments are used, at least one of the white pigments Is preferably selected from titanium dioxide and barium sulfate. 

The average particle diameter of the white pigments is preferably not more than 5.0 urn, more preferably in the 
range of 0.01 to 3.0 urn. When the average particle diameter of the white pigments is more than 5.0 urn, the surface 

36 roughness of the laminated film (I) may be too targe, so that there may arise problems such as the deterioration in qual- 
ity of the images printed thereon, the failing^off of the white pigments from the surface of the laminated film (I) or the tike. 

In accordance with the present invention, the additives such as the fluorescent whitening agent or the white pig- 
ments may be added to a reaction system during the synthesis of polyester or may be (Erectly added to the polyester 
produced. In the case where the adcfitives are added during the synthesis of polyester, it ie preferred to add at an 

40 optional staged the synthesis in the form of a slurry prepared by dispersing the additives in ethylene glycol or the like. 
On the other hand, in the case where the adcfitives are directly added to the polyester produced, it is preferred to add 
in the form of a dry powder or a slurry prepared by dispersing the additives in water or an organic solvent having a bal- 
ing point of not more then 200°C. Such dry power or stony may be blended with the By using a twin-screw extruder. 
In order to control the amourrt of the additives added, it is usable a method in which a master raw material contain- 

46 inga high concentration of the adcfitives is prepared according to the afore-mentioned process and then the master raw 
material is cfiluted wftharaw material containing substantially no additives when being shaped into a f am Incidentally, 
the white pigments may be subjected to pretreatments such as crushing, dispersion, classification, filtration or the like, 
if required. Further, in accordance with the present invention, any other adcfitives such as an anti-oxidizing agent, a heat 
stabilizer, an anti-static agent, dyes, pigments or the like may be blended in the polyester or the polypropylene, H 

so required. 

The laminated film (I) aooording to the present invention can be applied to labels, recording papers, posters, piano- 
graphic printing plates, wrapping materials or the Bke in view of its excellent properties. Especially, the laminated film (0 
according to the present invention can be preferably used as image-receiving papers for a color printer. 

Thus, the image-receiving papers for a color printer accorcfing to the present invention comprise such a laminated 
55 frlm (I) in which theB 1 layer as an outermost layer functions as a printing surface Trie image-receiving papers for a color 
printer accortfing to the present invention are excellent in concentration and definition of the images printed thereon, 
and free from voids on the images and jamrring upon papeMeeding, and can be produced with a tow cost 

Further, a laminated polyester film (hereinafter referred to merely as laminated fOm (II)*} is such a laminated f Bm 
comprising the layer A and as the B layer, a polyester layer having a specific relation between an average particle diam- 
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eter of dispersed particles made of the thermoplastic resin immiscible with polyester in the layer A of an unstretched 
sheet and the thickness of the 8 layer (hereinafter referred to merely as •B 2 " layer). 

In the laminated film (II) according tothe present invention, the B2 layer as an outermost layer is required to safety 
a predetermined relationship between its thickness and the afore-mentioned average particle diameter "d" (urn) of the 
dispersed particles made of the thermoplastic resin immiscible with polyester in the layer A of an unstretched sheet so 
as not to be adversely affected by the wavtness on the surface of the A layer as an inner layer. That is, in accordance 
with the present invention, it is necessary that the B2 layer satisfies the condition represented by the formula; 

0.05dsT B s3d, 

more preferably 0.1d sT B sd, 

stiH more preferably 0.1d sT B s 0.5d 

wherein d represents an average particle diameter (urn) of the dispersed particles and T B represents a thickness 
(jim) of the B2 layer after stretching. 

When the thickness T B of the B2 layer is less than 0.05d. the surface of the % layer may not be sufficiently pre- 
vented from being adversely affected by the wavirress on the surface of the A layer. On the other hand, when the thick- 
ness T B of the B2 layer is mere than 3d, the laminated ftm (II) may exhibit insufficient cushioning property, and 
especially may be short of a suitabdity for image-receiving papers. 

The density of the 82 layer is varied by the addition of the white fine particles, but may be controlled go as to lie 
preferably in the range of 1.30 to 1.50 g/cm 3 , more preferably 1.35 to 1.50 g/cm 3 . When the density of the B2 layer is 
less than 1 .30 g/cm 3 , there may be a tendency that the surface roughness of the Ba layer becomes large, so that in the 
case where the laminated f Im (I I) is intended to be used as an image-receiving paper, feeling of the images printed ther- 
eon may be damaged and the quality thereof may be deteriorated. 

The surface roughness R a oftheB 2 layer as an outermost layer of the laminated film (If) according to the present 
invention is varied depending upon the amount of fine celts in the A layer, the mickness of the Ba layer, the amount of 
the white fine particles added or the like but may be controlled so as to lie preferably in the range of 0.08 to 0.30 jim, 
more preferably 0.10 to 020 urn. When the surface rou^mess R* is less than 0.08 ^m, the surface of the laminated f im 
(II) may be excessively flattened so that the images printed thereon may be likely to suffer from voids. On the other 
hand, when the surface roughness Ra is more than 0.30 fim, the surface of the laminated film (II) may become too 
rough, so that there may be a tendency that the images printed thereon have a low concentration. 

In the case where the laminated f am (II) according to the present invention is used as an image-receiving paper 
(printing paper), it is preferred that the laminated film (If) has a good yellowness and a high optical density from the 
standpoint of enhancing the definition of the images printed thereon. The optical density of the laminated fim (II) is pref- 
erably not less than 0.3. more preferably not less than 0.5. When the optical density of the laminated film (II) Is less than 
0.3, the light-shielding properties thereof may be insufficient so that the definition of the images primed thereon may be 
deteriorated. 

The yellowness of the laminated film according to the present invention can be represented by the B value of (L, a. 
b) which is a color specification according to JIB Z-8722. The B value of the laminated film (IQ is preferably not more 
than 43.0, more preferably not more than +1 .0, still more preferably in the range of -5.0 to -1 .0. When the B value of the 
laminated film (II) is more than 43.0, there may be a tendency that the color tone of the images printed on the f8m may 
be deteriorated. 

The optical density and the yellowness of the laminated film (IQ can be controlled by adding the white pigments to 
the Bj layer constituting the laminated film (II). Further, the yellowness of the laminated fim (It) can be increased by 
adding the fluorescent whitening agent thereto 

As the white pigments and fluorescent whitening agents for the laminated film (II), there can be used those whfto 
pigments and fluorescent whitening agents descried for the laminated film (1). The amounts of the white pigments and 
the fluorescent whitening agents contained in the laminated ffim (II) may be the same as those for the afore-mentioned 
laminated film (I). Further, in order to enhance the optical density and the yellowness of the laminated tarn (II), the white 
pigments may be added to the A layer. In this case, the amount of the white pigments added to the A layer may be pref- 
erably in the range of 0.5 to 20% weight 11m 

The laminated ffim (I I) according to the present invention can be appied to labels, recording papers, posters, pla- 
nographic printing plates, wrapping materials, tags or the lite. Especially, the laminated film (II) according to the present 
invention can be preferably used as image-receiving papers for a video printer. 

Furthermore, a laminated polyester film (hereinafter referred to merely as "laminated f Bm (111)1 is such a laminated 
trim comprising the A layer and as the B layer, a polyester layer having a specific thickness relative to that of the A layer 
(hereinafter referred to merely as "B3" layer). 

In the laminated film (Ul) accenting to the present invention, it is preferred that the ratio (WT^ of a tarn thickness 
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T A oftheAlayertoatola!fflmth»ckne68TB3 0f the B3 layer(B) is in the range of 10 to 500. The A layer comprises 5 to 
46 % by weight of the thermoplastic resin immiscible with polyester and has a density of 0.40 to 1 .30 gfcrn 3 , thereby 
exhfciting a sufficient f laxfctfity. When the B3 layer(s) are laminated on one or both of opposite surfaces of the A layer to 
form a BINS layer structure or a EVA layer structure, there can be a tendency that the flexibility of the entire fimislost 
as the percentage of the B3 layer is increased, because the B3 layer contains substantially no fine cells. TTie ratio VTbs 
is more preferably in the range of 50 to 500, stfll more preferably 80 to 500. When the ratio is tees than 10, the 
laminated film (ill) may have an insufficient flexibility and, therefore, may lack a suitability for a mount for seals. On the 
other hand, the ratio VTbs is more than 500, the thickness of the 63 layer may become too small, go that there may 
arise such a problem that cast rods, stretching rolls orthelfoe may be soiled with the immiscfale resin on the A layer. 

The B 3 layer of the laminated Mm (III) may be a layer which contains substantially no thermoplastic resin jmmisctbte 
with polyester. The density of the B3 layer is preferably not less than 1 .30 g/cm 3 , more preferably in the range of 1 .35 
to1.50gfcm 3 . 

The surface roughness Rg of the B3 layer as an outermost layer of the laminated fflm (III) according to fte present 
invention is preferably not less than 0.08 urn, more preferably in the range of 0.1 0 to 0.50 nm. When the surface rough- 
ness Ra is Isgs than 0.08 um, the surface of the laminated film (I I) may be excessively flattened so that the surface con- 
ditions of the laminated film (III) considerably departs from the feeling of paper. 

It is preferred that the laminated film (111) according to the present invention exhibits a good yeBowness and a high 
optical density to impart a high-grade appearance to the fflm product especiafiy when appfied to a mount (rel ease back- 
ing paper) tor Goal print 

Specially, the optical density of the laminated flm (III) according to the present invention la preferably net less 
than 0.3, more preferably not less than 0.5. When the optical density is less than 0.3, the tigrrt-ehiekfing properties of 
the laminated film (til) may become insufficient so that the film may show a deteriorated suitability for seal print 

The yellowness of the laminated film (Hi) according to the present invention can be represented by the B value of 
(L, a b) which is a color specification according to JIS Z-8722. The b value of the laminated fflm (III) is preferably not 
more than 43.0. more preferably not more than 4-1.0, still more preferably in the range of -9.0 to -1 .0. When the b value 
of the laminated film (III) is more than +3.0, there is a tendency that the color tone of the mount may be diversely 
affected, resulting in damage to a high grade appearance thereof. 

In order to enhance the optical density and the yellowness of the laminated flm (III), the B3 layer can also contain 
white pigments which are the same as or different from that in the A layer. The amount of the white pigments contained 
in the B3 layer may be in the range of 0 to 20% by weight, preferably 1.0 to 20 % by weight, more preferably 1.0 to 15 
% by weight 

The amounts of the fluorescent whitening agent to be contained in the respective layers of the laminated f am (111) 
may be determined separately. When the concentration of the fluorescent whitening agent in the 63 layer is higher than 
that in the A layer, the amount of the f tuorescent whitening agent contained in all the layers of the laminated film (III) can 
be suitably reduced and, therefore, the efficiency of utilization thereof can be enhanced. The suitable amount of the flu- 
orescent whitening agent contained in the B3 layer is preferably in the range of 0 to 0.30 %by weight, more preferably 
0.04 to 0.30% by weight. 

The laminated film (III) according to the present invention can be applied to Image-receiving papers for printers, 
labels, recording papers, posters, ptenographic printing plates, wrapping materials, tags or the like due to its excellent 
properties. Especiafly, the laminated turn (III) according to fte present invention is suitably used as a mount for seat 
print. 

As the white pigments and the fluorescent whitening agents usable for the laminated film (III), the same materials 
as descrtoed for the laminated fflm (0 are exemp&fied. 

In accordance wrfri the present invention, in order to enhance a printabillty of the laminated film, the B layer thereof 
may be subjected to various surface treatments. Examples of the suitable surface treatments may include a coating 
treatment, a flame treatment, a plasma treatment, a corona-c3scharge treatment, an ultraviolet-irradiation treatment, an 
ion-plating treatment or the like. These treatments can be conducted in any optional stage of the process. Among them, 
the coating treatment is preferable because this coating treatment permits a coating layer having an extremely small 
thickness to be formed on the laminated film without damage to the unique feeling thereof, or ft permits an appropriate 
counter measure to be readily taken in order to enhance the printabifity depending upon the applications thereof. 

Any materials can be freely used as the components of the coating layer formed on the laminated film as far as the 
resultant laminated film can satisfy the aforementioned specific fflm properties accoroSng to the present invention. 
Examples of the suitable materials for the coating layer may include thermoplastic resins, cross-linkable resins or com- 
positions containing various additives. 

Specific examples of the suitable thermoplastic resins or cross-linkable resins for the coating layer may include 
thermoplastic polyesters; water-dtspersible thermoplastic resins having a sulfonate group or the like; alkyd-based poly- 
esters; organic solvent-soluble or water-dispers&le potyurethane resins; potyisocyanate compounds; polyuretahne res- 
ins having blocked terminal groups; organic solvent-soluble or weter-dispersible vinyl-based resins such as vinyl 
chloride-vinyl acetate-based resins, vinyfidene chloride-based resins, styrene-based resins, vinyl acetate-based resins 
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or acryl-based resins; epaxy reeins; 6i!icone-ba6ed re8in6; urea-based resins; melamine-based resins: or the like. 
Examples of the suitable additives may include dyes, pigments, lubricants, anti-oxkJizing agents, ultraviolet absorbing 
agents, anti-static agents, inorganic fine particles, surfactants or the ike. 

Any known coating apparatuses can be used to form the coating layer on the laminated film. Examples of ttie pre- 

5 ferred coating apparatuses may include roll-type coalers such as a reverse-roll coater, a #avure coater, a kiss-roll 
coater or the like, though not restricted thereto. 

The thickness of the coating layer may be varied appropriately. In accordance with the present invention, in order 
to maintain the unique feefing of the laminated film without damage thereto, the thickness of the coating layer is prefer- 
ably in the range of 0.001 to 3 urn, more preferably 0.01 to Ijim, still more preferably 0.01 to 0.5 urn. 

10 The coating layer may be produced either a) the final stage of the f*n formation or during any process for the pro- 
duction of the laminated film. In the latter case, a coating material may be applied to a surface of the fflm after it is uniax- 
ial^ stretched in the longitudinal direction. Successively, the coated flm is stretched in the transverse direction while 
the coating material is strll kept in a wet state, and then subjected to the heat treatment Such a method is advantageous 
from the stanafcoint of the reduction in production cost thereof because the ftm formation can be conducted simuttane- 

16 ously with the coating and drying processes. 

Next the process for the production of the laminated polyester fOm according to the present invention is described 
in detail below. 

These laminated polyester f3m according to die present invention can be usually produced by a co-extrusion 
method in the following manner. First, the raw materials having tie compositions for the respective layers are fed into 

so conespondtng individual extruders constituting a co^xtruder. Specially, deperxfing upon the aimed layer structure of 
the laminated polyester firm, raw material resins for the respective layers are charged to two or more extruders which 
are arranged conresponrJng to tfie number of the layers to be formed. The raw material resins are then melted and 
kneaded in the respective extruders every tine. Thereafter, the molten resins are introduced into a two or more-layered 
muW-marifokJ or feed blocker^ 

26 mentioned melting and kneading processes can be controlled depending upon the average particle diameter of the ds- 
persed particles made of potyester-immiscfcle thermoplastic resin, which particles are to be dispersed in the A layer. 

For example, In the case where the aimed layer structure of the laminated polyester film is B/A/B, the respective 
raw materials for the A and 6 layers are melt-extruded through two separate extrudes and then the melt line for the B 
layer can be divided into two melt sub-lines in the course thereof. A metering feeder such as a gear pump is arranged 

30 on each of the divided melt sub-fines to control a polymer flow rate tor each of the B layers to be laminated over opposite 
surfaces of the A layer. The thickness of each B layer can be controlled by the polymer flow rata As a matter of course, 
the metering feeder can be provided ort a mett line for the A layer to effectively control a thickness thereof. 

Next, the molten laminated sheet extruded from the die is rapidly cooled to a temperature below a glass transition 
temperature thereof on a rotary cooling drum to form a substantially amorphous unstretched sheet In this case, in order 

35 to achieve an increased rapid cooling of the laminated sheet, it is required to enhance the adhesion between the lami- 
nated sheet and the rotary cooling drum. To this aim, in accordance with the present invention, an electrostatic pinning 
method and/or a Dquid-coattng pinning method are preferably adopted. 

The electrostatic pinning method generally means a method In which a wire electrode Is disposed over an upper 
surface of the laminated sheet so as to extend in the direction perpendicular to the feed direction of the laminated sheet, 

40 andaD.C. voftageofabout5toabout l5kVisappfiedtothewk*e electrode to produce a static ctwge 

sheet, thereby enhancing the acfiiesion between the laminated sheet and the rotary cooling drum. On the other hand, 
the liquid-coating pinning method means a method in which the adhesion between the laminated sheet and the rotary 
coofing drum is enhanced by coating a liquid on a part (for example, only surface regions which come Into contact wttfi 
opposite peripheral edges of the laminated sheet) or a whole of an outer surface of the rotary cooling drum. In the 

46 present invention, both the methods may be used in combination, if required. 

Successively, the thus-obtained unstretched laminated sheet is stretched in at least one direction to form a fflm. 
The fine celts in the A layer of the laminated polyester film according to the present invention can be produced in the 
afore-mentioned stretching process. Accordingly, it Is required that the stretching Is conducted under the suitable con- 
ditions which can produce the tine ceils in a well-controfled manner and can satisfy the requirements such as a strength 

50 or cfimensional stability of the laminated polyester film. For this reason, the following biaxially-stretehing method and 
heat-treating method are suitably used. 

In the stretching process, the unstretched sheet is first stretched in one (longrtudinal) direction at a drawing tem- 
perature of usually 70 to 150°C, preferably 75 to 130°C and a draw ratio of usually 3.0 to 7 times, preferably 3.2 to 6 
times. Such a stretching may be conducted by using a roll-type or tenter-type stretching machine. Next, the longitude 

55 naOy-stretched sheet is stretched in the direction (transverse (fraction) perpendicular to the preceding stretching direc- 
tion at a drawing temperature of usually 75 to 1 50°C, preferably 80 to 140°C and a ctraw ratio of usually 3.0 to 7 times, 
preferably 3.2 to 6 times to obtain a ksaxotiy oriented film. The latter stretching may also be conducted by using the 
tenter-type stretching machina 

The stretching in each direction can also be conducted in two a more stages. Alternatively, the atore-mentioned 
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unstretched sheet can be subjected to a simultaneous biaxial stretching. Further, the biaxi ally-stretched film may be re- 
stretched in the longitudinal (machine) cfirection at a drawing temperature of 1 10 to 1 80°C and a draw ratio of 1 .05 to 
2.0 times, tn this case, various procedures such as heat setting before the longitudinal re-stretching. longitudinal relax- 
ation after the loogitucfinai re-stretching, fine longitudinal stretching before or after the longitudinal re-stretching, or the 

5 like can be appropriately used. Serfflarty. the biaxiaJiy-stretched film can be re-stretched in the transverse direction. In 
any case, it is preferred that a total draw ratio of these stretching processes is adjusted such that a surface area of the 
f ilm is 10 to 40 tones that of the unstretched sheet 

The heat treatment of the laminated polyester film may be conducted at 150 to 250°C for 1 second to 5 minutes 
under the condition of an elongation of not more than 30 %, a limited shrinkage or a constant length. Alternatively, after 

10 the biaxial stretching, the fHm may be further re-stretched in the longitudinal direction at a drawing temperature of 1 10 
to 180°C and a draw ratio of 1 .05 to 2.0 times, and then subjected to the afore-mentioned heat-treatment In this case, 
various appropriate procedures such as heat setting before the longitudinal re-stretching, longitudinal relaxation after 
the longitudinal re-stretching, fine longitudinal stretching before or after the longitudinal re-etretching, or the like can 
also be adopted. Further, the sheet may be subjected to various surface treatments during the film-forming process, H 

76 required. 

The laminated polyester film (I) according to the present invention can exh&it a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein, and good cushioning property. Further, by such an arrangement 
that a relatively thin layer having a high concentration of fluorescent whitening agent is laminated over the fine cell-con- 
taining layer, the resultant laminated fim can 6how a sufficient yellowness on a surface thereof. For this reason, espe- 

20 daily when the laminated film (I) according to the present invention is applied to image* eceiving papers lor various 
printers, images having a high quality can be formed thereon. Further, since tie total amount of the fluorescent whiten- 
ing agent can be effectively reduced, there is an advantage of lowering the production cost 

The laminated fHm (II) according to the present invention can also have a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein. Further, since the thickness of a polyester layer, which is to be 

26 laminated over a surface of the tine cefl-containing layer and contains substantially no f he ceRs, is limited to a 6pecHic 
range depending upon particle diameters of the tfspersed particles in the unstretched sheet the surface conditions 
thereof can be prevented form being adversely affected by the waviness or waviness due to the fine cells, without dam- 
age to cushioning property thereof. Furthermore, since the yellowness and the optical density of the laminated fdm (II) 
are adjusted appropriately, a fine and clear image quality can be achieved when the film is applied to an image-receiv- 

30 ing paper tor various printers. 

Further, the laminated film (III) according to the present invention can also have a reduced weight per a unit volume 
because a fine cell-containing layer is provided therein. Further, since the thickness of a polyester layer, which is to be 
laminated over a surface of the fine celt-containing layer and contains substantially no fine ceils, is limited to a specific 
range, it can be prevented without damage to the flexibility of the laminated fOm (III), that surfaces of cast rolls or stretch- 

35 ing rolls are soiled by the fine cell-containing layer in the production process. EspectaBy when the laminated film (111) Is 
applied to a mount for seal print, images having a high quality can be obtained. 

40 The present invention is described in more detail below by way of examples. However, these examples are only 
Illustrative and not intended to constitute a limitation of the present invention and it is to be understood that other and 
further modifications and changes can be made without departing from the sprits and the scope of the present inven- 
tion. 

Incidentally, in Examples and Comparative Examples, "part or parts" represents "part or parts by weight"; the melt 
45 flow index (MIF) of crystalline polypropylene used was lOgMO min; the average particle diameter of titanium oxide was 
0.3 urn; "OB-1° (produced by Eastman Kodak Corp.) was used as a fluorescent whitening agent; and "SH-193" (pro- 
duced by Toray Dow Coming Co, Ltd.) was used as a silicone-based surfactant 

Various parameters and properties described hereinafter were measured or evaluated in the following manner. 

so (1) Wrir^vl^^rnHvyg); 

One gram of polyester from which polymer components immisdble with Polyester and pigments were removed, 
wasdssdved in 100 ml of a mixed solvent comprising phenol and tetrachloroethane at weight ratio of 50:50. The intrin- 
sic viscosity of the polyester solution was measured at 30°C. 

55 

^FihrndensftyfofenA: 

A square sample having a size of 10 cmx 10 cm was cut from an optional portion of the ffim. The weight of the 
sample was measured and the thickness thereof was measured by a micrometer at optional 9 points thereof to obtain 
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an average thickness. The weight per unit volume of the sample was calculated from the weight and the average thick- 
ness measured above. Five different samples (number of measurements W - 5) were measured and the average of 
the measured values was calculated to obtain a 1&n density. IrttidentaBy, in the case where the f Bm had a plurality of 
layers, after the thk*ne6ses of the respective layers were measured by a transmission-type electron microscope, a sur- 
5 face layer of the firm was abraded by a microtome and the density of the surface layer was measured by a density gra- 
dient tube. Based on the thus-obtained density of the surface layer, densities of the other layers (intermediate layers) 
were calculated. 

(3) Y^l(?wp^fBvaluQ); 

10 

The color tone (U a. b) of the film was measured by a color analyzer (TC-1800MKIt-Model manufactured by Tokyo 
Denshoku Co., Ud.) according to JIB Z-8722. The yellowness of the f im was represented by the B value thereof. The 
larger positive (+) B value indicates a higher yellowness of the film. The yellowness of the fflm was evaluated by the 
average of the B values measured at three different points thereon. 

16 

(4) Optica] density; 

A visual Kght was irradiated over the film and the intensity of light transmitted through the film was measued by a 
Macbeth iRurrnnometer TD-904 Model". The measurement was conducted at five different points on the fflm and the 
so optical density of the film was determined as the average of the five measured values. The larger value of the optical 
density indicates that the film has a lower light transmrttance. 

(jfl Avgragft particle rfametar of pigment and particle size tfetribution thereof: 

26 The particle diameters of the pigment were measured by a centrifugal sedimentation-type particle size distribution 
measuring apparatus ("SA-CP3 Model" manufactured by Shimazu Seisakusho Co., Ltd.). The particle tiameter of the 
pigment particles having a cumulative volume fraction of 50% in the equivalent spherical distribution was determined 
as the average particle cfiameter. 

30 (?) Mgftftw Incta (MFO (BflQ mm); 

The melt flow index of the film was measured according to JIS K-6758(1981). The higher MFI value indicates a 
Iowa- melt viscosity of the polymer. 

3s m Evaluation far printaMity by laser printer; 

The ffim was cut into Assize sheet on which characters were then printed by using a laser printer r PC-P R 1 000/4 
Model" manufactured by Nippon Electric Co., Ltd.). The characters printed on the sheet were visualy observed to 
examine the clarity or definition of characters printed, the presence of voids and the occurrence of peperiamming upon 
40 printing. The results of the visual observation were classified into the following ranks: 

O: High quality. 

a: Slightly deteriorated but still practically usable. 
X practically unusable 

45 

(fl) Thichnffiffl of reepwfra layers; 

The cross section of the f 8m was observed by a transmission-type electron microscope (TEM). Specifically, a small 
piece of the f3m was wrapped and embedded in an epoxy resin in which a hardening agent and an accelerating agent 

so were blended. The thus-obtained film was cut into a piece having a thickness of about 200 nm by an ultra-microtome to 
form a sample for observation. A microphotograph of a cross-section of the sample was taken by a transmission-type 
electron microscope ("H-9000" manufactured by Hitachi Ltd.) to measure the thicknesses of the respective layers of the 
sample. In the measurement, the transmission-type electron microscope was adjusted such that the accelerating volt- 
age was 300 kV and the m agnifica t i on was in the range of 10.000 to 100,000 times according to the thickness of an 

55 outermost layer of the sarrple. The thickness measurement was conducted at fifty different points of every layer. The 
higher 1 0 values measured and lower 1 0 values measured were ignored and the remaining 30 values measured were 
taken into consideration. The average of the 30 values measured was determined as toe thickness of each layer. 
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(ffl ^jfffirte of rflriucrno an amount of fluorescent whitening aoent fOB-1) used; 

The coi menu ations of the fluorescent whitening agent (OB- 1 ) totally added to raw materials of the respective films 
were compared with each other. The films having a higher concentration of the fluorescent whitening agent than a ref- 
5 erence concentration "5 % by weight" were marked with "X", while those having a lower concentration of the fluorescent 
whitening agent than the reference concentration were marked with "O" 

(in) Eyq'^ttiQ" of Dfintabflrtv bv color printer: 

10 The film was cut into an M-size sheet on which images were printed by a thermal transfer recording method by 
using a color printer ("CX-5000 Model* manufactured by Sharp Corp.). The thus-obtained hard copy was visually 
observed to examine the image concentration, the voids and the clarity or definition of images. The results of the visual 
observation were classified into the following rente: 

is O - high quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

(1 1) ft/frag* particle diameter (tirm of dispersed polypropylene f PP) particles in unstretohed sheet; 

20 

A sample for observing an cross section thereof was prepared in the same manner as defined in the above Hem (8) 
and then dyed with ruthenium tetraxide. The rricrophotograph of the cross section of the sample, which was magnified 
by 500 to 3,000 times, was taken by the transmission-type electron microscope (X-9000* manufactured by hfitachi 
Ltd.). By using the thus-obtained ten rracrophatographs, the distribution of diameters of circles corresponding to the 
26 cross sections of the dispersed PP particles was measured by an image-proceG&ing system ("Quantimet 500* manu- 
factured by Leika-Cambrige Corp.). The average of the measured circle diameters was determined as an average par- 
ticle diameter of the dispersed polypropylene particles. 

flprrtar line average surface roughness ffijj: 

30 

The center line average surface roughness (Ra) of the film was measured by a universal surface measuring device 
("SE-3F manufactured by Kbsaka Kenkyusho Co, Ltd.). The measurement was conducted 12 times every sample. The 
lowermost and uppermost measured values were ignored and the remaining ten measured values were taken into con- 
sideration. The average of the remaining ten measured values was determined as the average surface roughness (RJ 
as of the sample. The measuring conditions used were a radius of the stylus: 2 urn; a load applied: 0.03 gf ; a measuring 
length: 2.5 mm; and a cut-off value: 0.08 mm. 

(1$) FfrAiyatiftn of printabflitv bv video printer: 

40 Images were printed by a thermal transfer reconfing method on the B layer of the laminated film by using a video 
printer ("GZ-P1 1 W manufactured by Sharp Corp.). The thus-obtained hard copy was visually observed to examine the 
concentration of the images, the voids on the images printed and the clarity or definition of the images printed. The 
results of the visual observation were classified into the following ranks: 

45 0 : high quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

(14) fifti| »f cast rolls upon the film production: 

so 

The cast rolls were operated continuously lor 5 days under the conditions defined in Examples hereinafter. There- 
after, the cast roils were visually observed. The results of the visual observation were classified into the following ranks: 

O: Clear surfaca 
55 X: Accumulated soils on the surface. 

f 1 a fruity ^ a tor seal Print: 

□clustering degree of the laminated film was visually observed and the f lexMity thereof was evaluated by hand 
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feeling. The results were classified into the following ranks: 
O". high quality. 

a: Slightly deteriorated but still practically usable. 
X: practically unusable. 

Comparative Example 1 ; 

16.7 % lay weight of crystalline polypropylene, 2.5 % by weight of titanium oxide and 0.3 % by weight of the silicone* 
based surfactant were added to 80.5 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.69 and 
then the mixture was uniformly blended to prepare a polyester raw material B 1 . Separately, 2.5 % by weight of titanium 
oxide was added to 97.5 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the 
mixture was uniformly blended to prepare a polyester raw material A 1 . Incidentally, the abcve-merrtioned weight per- 
centages of the respective components are based <m the total weigWtf 

to the weight percentages appearing throughout the following Examples and Comparative Examples. 

The respective raw materials were charged into separate extruders and melted at 290°C The thus-obtained molten 
raw materials were introduced into a common c&e and meH-extmded through sIMke openings such that outer layers 
made of the raw material B-i were laminated over opposite surfaces of an inner layer made of the raw material A v The 
laminate was passed over a cooling drum maintained at 40°C to prepare a co-extruded unstretched sheet having three 
layers made of two different raw materials. The unstretched sheet was stretched in the longitudinal direction at a draw- 
irxj temperature of 85°C and a draw ratio of 3.4 times. Further, the uniaxially stretched sheet was stretched in the trans- 
verse direction at a drawing temperature of 1 10°C and a draw ratio of 3.2 times and then heat-treated at 230°C for 5 
seconds to finally prepare a biaxially stretched 

The thus-prepared laminated film was evaluated to determine various properties aid characteristics thereof. The 
results are shown in Tables 1 to 3. ft was found that the laminated film had a high b value and therefore was deteriorated 
in irTBge^ecemng capability. 

Example 1; 

The same procedure for the preparation of the raw material A 1 as defined in Comparative Example 1 was con- 
ducted except that the amount of titanium oxide added was changed to 7.0 % by weight to prepare a polyester raw 
material . Separately, 7.0 % by weight of titanium oxide and 5 x 10" 2 % by weight of the fluorescent whitening agent 
were added to 92.95 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture 
was uniformly blended to prepare a polyester raw material D 1 . Successively, a biaxialry stretched laminated film having 
a three-layer structure of Dj/Ct/Di made of two different Knds of materials was prepared in the same manner as 
defined in Comparative Example 1. The thus-prepared laminated fflm was evaluated to determine various properties 
and characteristics thereof. The results are shown in Tables 1 to 3. ft was found that the laminated film were excellent 
in image-receiving capability. 

CttmraftYe Example 2; 

Film scraps discharged during the preparation of the laminated f Bm of Comparative Example 1 was fed into a twin- 
screw extruder and melt-extruded to prepare reclaimed raw material X. Polyethylene terephthalate in the reclaimed raw 
material X had an intrinsic viscosity of 0.61 . 

44.05 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.74 was uniformly blended with 40 
% by weight of the reclaimed raw material X, 1 3 % by weight of crystalline polypropylene and 0. 1 5 % by weigjrt of the 
fluorescent whitening agent, and then with 2.5 % by weight of titanium oxide and 0.3 % by weight of the sflicone-based 
surfactant to prepare a polyester raw rnaterial E t . Separately, 7% by weipjtt^ 

of the fluorescent whitening agent were added to 92,95 % by weight of polyethylene terephthalate having an Intrinsic 
viscosity of 0.69 and then the mixture was uniformly blended to prepare a polyester raw material F v Successively, a 
biaxiaiiy stretched laminated flm having a three-layer structure of F^/Fj made of two different kinds of raw materials 
was prepared in me same manner as defined in Comparative Example 1 . The thusixepared laminated film was evalu- 
ated to determine various properties and characteristics thereof. The results are shown in Tables 1 to 3. It was found 
that the laminated fim was dsad^ 

agent was used therefor, though it was excellent in image-receiving capability. 
Example,?; 

44.2 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.74 was uniformly blended with 40 
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% by weight of the reclaimed raw material X and 1 3 % by weight <rf crystalline polypropylene, and then with 2.5 % by 
weight of titanium oxide and 0.3 % by weight ol the sificone-based surfactant to prepare a polyester raw material G v 
Separately, 7% by weisfit of tforium oxide and 10 x 10* 2 % by weight of the fluorescent whitening agent were added 
to 92.9 % by weight of polyethylene terephthaiate having an intrinsic viscosity of 0,69 and then the mixture was uni- 
formly blended to prepare a polyester raw material H 1 . Successively, a biaxially stretched laminated film having a three- 
layer structure of Hj/Gj/H^ made of two different lands of raw materials was prepared in the same manner as defined 
in Comparative Example 1 . The thus-prepared laminated film was evaluated to determine various properties and char- 
acteristics thereof. The results are shown in Tables 1 to 3. It was found that the laminated film was excellent in image- 
receiving capability. 

Comparative Example 3; 

20 % by weight of the reclaimed raw material X, 13 % by weight of crystalline polypropylene and 0.3 % by weight 
of the sHicone-based surfactant were added to 66.7 % by weight of polyethylene terephthaiate having an intrinsic vis- 
cosity of 071 ard then the mixture was unrformry blended to prepare a polyester raw material l v Separately, 1.0x10' 

2 % by weight of the fluorescent whitening agent was added to 99.9 % by weight of polyethylene terephthaiate having 
an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a polyester raw material Ji . Suc- 
cessively, a biaxially stretched laminated f 3m having a three-layer structure of J^/lt Ali made of two different kinds o# raw 
materials was prepared in the same manner as defined in Comparative Example 1 . The ttuis-prepared laminated f im 
was evaluated to determine various properties and characteristics thereof. The results are shown in Tables 1 to 3. It was 
found that the laminated film was deteriorated in image-receiving capability. 

rnmpflffttiva Example 4; 

The same polyester raw material Cj as prepared in Example 1 was used in this Comparative Example. Separately, 
35 % by weight of titanium oxide aid 5.0 x 1 0* 2 % by weight of the fluorescent whitening agent were added to 64.95 % 
by wetgrrtdpdyethyiene terephthaiate the mixture was uniformly blended 

to prepare a polyester raw material K 1 . Successively, a biaxiaHy stretched laminated f ftn having a three-Jayer structure 
of K-i/Ct/K-j made of two different kinds of raw materials was prepared In the same manner as defined in Comparative 
Exarrple 1. The thus-prepared laminated film was evaluated to determine various properties and characteristics 
thereof. The results are shown in Tables 1 to 3. It was found that the laminated film was deteriorated in image-receiving 
capability. 

nnrmarative Examoie 5; 

The same polyester raw material D t as prepared in Example 1 was used in this Comparative Example. Separately, 

3 % by weight of crystalline polypropylene ami 7.0% by weight erf tftaniumaxite 

yethylene terephthaiate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a 
polyester raw material L v Successively, a biaxially stretched laminated tarn having a three-layer structure of D 1 /L 1 /D 1 
made erf two different Kinds of raw materials was prepared in me same manner as defined Hi Comparative Example 1 . 
The thus-prepared laminated film was evaluated to determine various properties and characteristics thereof. The 
results are shown In Ibbtes 1 to 3. ft was found that the laminated film was deteriorated in Image-receiving capability. 

The same polyester raw material Di as prepared in Example 1 was used in this Comparative Example. Separately, 
50 % welgW of crystalline polypropylene ar^ 

yethylene terephthaiate having an intrinsic viscosity of 0.69 and then the mixture was unrformry blended to prepare a 
polyester raw rraterial M v Successively, a biaxially stretched laminated film having a three-layer structure of D 1 /M 1 /D 1 
made of two different Mnds of raw materials was prepared in the same manner as defined in Comparative Example 1 . 
The thus-prepared laminated film was evaluated to determine various properties and characteristics thereof. The 
results are shown in Tables 1 to 3. It was found that the laminated film was deteriorated in image-receiving capability. 
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Table 1 





Density (o/cm 3 ) 


Thickness of each layer 
(urn) 


Content hi f 8m (%by wettfit) 




B layer 


A layer 


B layer 


A layer 


B layer TIO2 


A layer PP 


Comparative Example 1 


1.44 


0.92 


2.5 


45 


2.5 


16.7 


Example 1 


1.44 


0.90 


1i5 


25 


7 


16.7 


Comparative Example 2 


1.44 


1.05 


2.5 


45 


7 


19 


Example 2 


1.44 


1.05 


2.5 


45 


7 


19 


Comparative Example 3 


1.40 


0.95 


2.5 


45 


0 


16 


Comparative Example 4 


1.52 


0.69 


2.5 


45 


35 


16.7 


Comparative Example 5 


1.44 


1.33 


2.5 


45 


7 


3 


Comparative Example 6 


1.44 


0.58 


2.5 


45 


7 


50 



TkHe2 





Amount of "OB-1" added (1(r 2 % by weight) 


Film properties 




in 6 layer 


in whole layer 


Effects of reducing 
amount of X)B-1" 


b value of surface 
of B layer 


Optical density of 
surface of B layer 


Comparative Exam- 
ple 1 


0 


0 




-0.8 


0.7 


Example 1 


5 


2.5 


O 


-2.8 


0.8 


Comparative Exam- 
ple 2 


5 


14 


X 


-3.0 


0.7 


Example 2 


10 


1.0 


0 


-3.2 


0.7 


Comparative Exam- 
pled 


1 


0.1 


0 


-2.0 


0.2 


Comparative Exam- 
ple 4 


5 


0.5 


0 


-2.5 


1.0 


Comparative Exam- 
ples 


5 


0.5 


0 


-3.1 


0.6 


Comparative Exam- 
ple 6 


5 


0.5 


0 


-3.4 


0.5 
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!Uto3 





Image-receiving capability 




Concentration of image 


Voids in image printed 


Clarity of image printed 


Comparative Example 1 


o 


o 


X 


Example 1 


O 


0 


O 


Comparative Example 2 


O 


O 


O 


Example 2 


0 


0 


O 


Comparative Example 3 


o 


o 


X 


Comparative Example 4 


X 


X 


O 


Comparative Example 5 


o 


X 


o 


Comparative Example 6 


X 


X 


o 



Example 3; 

15 % by weight of crystalline polypropylene (PP) chips, 2 % by weight of titanium oxide, 0.05 % by weight erf the 
fluorescent whitening agent and 0.2 % by weight of the cilicone-based surfactant were added to 82.75 % by weight of 
polyethylene terephthalate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare 
a polyester raw material Ag. Separately, 92.95% by weitfrt of the same polyethylene terephthalate as used above was 
uniformly blended with 7 % by weight of titanium oxide and 0.05 % by weight of the fluorescent whitening agent to pre- 
pare a polyester raw materia} 82. 

The respective raw materials were charged into separate extruders and melted at 290°C The thus-obtained molten 
raw materials were introduced into a common three-layered die and matt-extruded through strt-Hke openings such that 
outer layers made of the raw material B2 were laminated over opposite surfaces of an Intermediate layer made of the 
raw materia! A2. The laminate was passed over a cooling drum maintained at 40°C and rapkfy cooled to prepare a co- 
extruded unsfretched sheet having three layers made of two different raw materials. The size of the polypropylene (PP) 
dispersed particles in the Ag layer of the unstretched sheet was measured. The measurement revealed that the average 
particle diameter thereof was 6.0 urn. 

The unstretched sheet was stretched in the feeding (longitudinal) ejection at a drawing temperature of 85°C and a 
draw ratio of 3.4 times. Further, the uniaxial ly stretched sheet was stretched in the transverse cfrection at a drawing 
temperature of 1 1 0°C and a draw ratio of 3.2 times and then heat-treated at 230°C for 5 seconds to prepare a biaxially 
stretched laminated film. The thicknesses of the respective layers of the thus-prepared laminated film were Bg/A^ & 
2 jim/40 jim/2 fim and the density of the laminated fflm was 0.88 g/cm 3 . 

Cvmparatfye E*OTpig7: 

The same procedure as defined in Example 3 was conducted except that the thicknesses of the respective layers 
of the laminated fflm were changed to those shorn in Table 4. Specifically, an unstretched sheet containing the poly- 
propylene (PP) dispersed particles having an average particle diameter of 6.0 urn in the A2 layer thereof was prepared. 
The thus-prepared unstretched sheet was stretched and heat-treated to prepare a biaxially stretched laminated flm. 
The thicknesses of the respective layers of the thus-prepared laminated film were B^Ag/Bj » 20 unV40 jim/20 urn and 
the density of the laminated tarn was 1.13 gfcm 3 . 

Comparftt^lExamplefr 

The same procedure as defined in Example 3 was conducted except that the thicknesses of the respective layers 
of the laminated fftm were changed to those shown in Table 4. Specifically, an unstretched sheet containing the (As- 
persed polypropylene (PP) particles having an average particle diameter of 6.0 pm in the Ag layer thereof was prepared. 
The ihus^prepared unstretched sheet was stretched and heat-treated to prepare a btaxrally stretched laminated flm. 
The thicknesses of the respective layers of the time-prepared laminated film were B2/A2/B2 » 0.2 um/40 unV0.2 urn and 
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the density of the laminated film was 0.63 g/cm 3 . 
^amole 4: 

Film scraps discharged during the preparation of the laminated film of Example 6 were fed into a twin-screw 
extruder and melt-extruded to prepare reclaimed raw material X. Polyethylene terephthalate in the reclaimed raw mate- 
ria! X had an intrinsic viscosity of 0.61 . 

65.16 % by weight of virgin polyethylene terephthalate having an intrinsic viscosity of 0.66 was uniformly blended 
with 20 % by weight of the reclaimed raw material X, 1 3 % by weight of crystalline polypropylene and 0.04 % by weight 
of the fluorescent whitening agent both of which were the same as those used in Example 3, and then blended with 1 .6 
% by wetgm of fHanrum oxide and 0.2 ^ 

tbnCa. Separately, 7 % by weight of titanium arid© and 0. 1 5 % by weight of the fluorescent whitening agent were added 
to 92,85 % by weight of polyethylene terephthalate having an intrinsic viscosity of 0.65 and then the mixture was uni- 
formly blended to prepare a raw material composition D 2 . 

The same procedure as defined cn Example 3 was conducted except that the above-prepared raw material compo- 
sitions were used. Specifically; the respective raw material compositions were melt-extruded from a three-layered (fie 
such tart outer layers made of the raw material composition D 2 were laminated over opposite surfaces of an interme- 
diate layer made of the raw material composition C2. As a result a co-extruded unstretched sheet having three layers 
made of the two different raw material oxnpositions was prepared. The dispersed polypropylene (PP) particles con- 
tained in the rnt&mediaie layer of the unstretched sheet had an average particle diameter of 4.5 urn 

The unstretched sheet was stretched in the machine (longiturJnaf) direction at a drawing temperature of 85°C and 
a draw ratio of 3.4 times. Further, the untaxialfy stretched sheet was stretched in the transverse direction at a drawing 
temperature of 1 10°C and a draw ratio of 32 times and then heat-treated at 230°C for 5 seconds to finally prepare a 
biaxially stretched laminated fftm. The thicknesses of the respective layers of the thus-prepared laminated film were 
Dg/CVDg ■ 1.5 unv35 jim/1.5 urn and the density of the laminated film was 1.03 g/cm 3 . 

Comparative Example 9; 

The same procedure as defined in Example 4 was conducted except that the thicknesses of the respective layers 
of the (animated film were changed to those shown in Table 4. Specifically, an unstretched sheet containing the cfis- 
persed polypropylene (PP) particles having an average particle diameter of 4.5 um in the C2 layer thereof was pre- 
pared. The thus-prepared unstretched sheet was stretched and heat-treated to prepare a biaxialfy stretched laminated 
film. The thicknesses of the respective layers of the thus-prepared laminated ffl m were Dg/Cg/Dg » 1 5 unV35 um/1 5 um 
and the density of the laminated f Km was 1 .20 g/cm 3 . 

Comparative F^AT^ 18 10: 

The same procedure as defined in Example 4 was conducted except that the thicknesses of the respective layers 
of the laminated film were changed to those shown in Table 4. Specffically, an unstretched sheet containing the rJs- 
persed polypropylene (PP) particles having an average particle diameter of 4.5 um in the C2 layer thereof was pre- 
pared. The thus-prepared unstretched sheet was stretched and heat-treated to prepare a biaxiaHy stretched laminated 
film. The thicknesses of the respective layers of the thus-prepared laminated film were IVCVDg = 0.15 Mm/35 umVO. 1 5 
Mm and the density of the laminated fim was 0.99 g/cm 3 . 

The laminated films prepared in Examples 3 to 4 and Comparative Examples 7 to 1 0 were measured and evaluated 
to determine various properties and characteristics thereof. The results are shown in Tables 4 and 5. 
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Table 4 





Intermediate layer 


Thicknesses of 

r AsndcKve Iavptr 

(^MBa/Aarty 
orflVCa/Dg) 


Density (g/crn 3 ) 




Amount of PP 
blended (% by 
weight) 


Amount of 
reclaimed raw 
material blended 
(% by weight) 


Average parti- 
cle diameter of 
dispersed PP 
particles in 
unsir etched 
sheet (nm) 






Exarrpte3 


15 


0 


€.0 


2/40/2 


0.88 


Comparative 
Example 7 


15 


0 


6.0 


20/40/20 


1.13 


Comparative 
Example 8 


15 


0 


6.0 


0.2/40/0.2 


0.83 


Example 4 


13 


20 


4.5 


1.5735/1.5 


1.03 


Comparative 
Example 9 


13 


20 


4.5 


15/35/15 


1.20 


Comparative 
Example 10 


13 


20 


4.5 


0.15/35/0.15 


0.99 



'Tables 





Film properties 


Image-receiving capability or prtrrtabiirry 




Yellowness 
(b value) 


Optica) density 


Surface rough- 
ness Ra(nm) 


Concentration 
of image 
printed 


Voids in 
image printed 


Clarity of 
image printed 


Example 3 


-3.2 


0.6 


0.15 


o 


O 


O 


Comparative 
Example 7 


-3.0 


0.7 


0.06 


o 


X 


O 


Comparative 
Example 8 


-3.2 


0.6 


0.39 


X 


O 


O 


Example 4 


-2.0 


0.5 


0.12 


O 


O 


O 


Comparative 
Example 9 


-27 


0.6 


0.06 


o 


X 


O 


Comparative 
Example 10 


-1.8 


0.5 


0.32 


X 


O 


O 



Example §: 

13% by weight of crystalline polypropylene 2.4% oxide, 0.05 % by weight of the fluo- 

rescent whitening agent and 0.1 % by weight of the silicone-based surfactant were added to 84.45 % by weight of pol- 
yethylene terephthatate having an intrinsic viscosity of 0.69 and then the mixture was uniformly blended to prepare a 
polyester raw materia) A3. Separately, 2.4 % by weight of titanium oxide and 0.05 % by weight of the fluorescent whit- 
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enirtg agent were added to 97.55 % by weight of polyethylene terephthatate having an intrinsic viscosity of 0.69 and 
then the mixture was uniformly blended to prepare a polyester raw material B3 . 

The respective raw materials were charged into separate extruders and melted at 290°G The thus-obtained molten 
raw materials were introduced into a common (fie and melt-extruded through stit-GKe openings such that outer layers 

5 made of tie raw material B3 were laminated over opposite surfaces of an inner layer made of the raw material A3. The 
laminate was passed over a cooling drum maintained at 40°C and rapkfiy cooled to prepare a co-extruded unstretched 
sheet having three layers made of two different raw materials. The unstretched sheet was stretched in the machine (lon- 
gitudinal) direction at a drawing temperature of 85°C and a draw ratio of 3.4 times. Further, the un'taxiaHy stretched 
sheet was stretched in the transverse direction at a drawing temperature of 1 1 0°C and a draw ratio of 3 .1 times and 

10 then heat-treated at 230°C lor 5 seconds to finally prepare a biaxiaUy stretched laminated f flm. The ftitcknesses of the 
respective layers of the thus-prepared laminated film were B3/A3/B3 » 0.5 jim/100 nm/0.5 jim and the density of the 
laminated film was 0.98 g/cm 3 . 

16 

The same procedure as defined in Example 5 was conducted except that the thicknesses of the respective layers 
of the laminated film were changed to B3/A9/B3 - 2.5 nm/100 nm/2.5 pm. The thus-prepared biaxially-etretohed lami- 
nated film had the density of the laminated film was 1 .00 gfcm 3 . 

20 CorrpamtiYe Example 11; 

The same procedure as defined in Example 5 was conducted except that the thicknesses of the respective layers 
of the laminated flm were changed to B3/A3/B3 - 8.3 i>m/33 jim/S.3 pm. The thus-prepared biaxially-stretched lami- 
nated film had the density of the laminated film was 1 .05 gfcrri 3 . 

26 

SaoBiBtivs Exanpte 12; 

The same procedure as defined In Example 5 was coridurted except tret only therm 
used and no 63 layer was provided thereon, so that a biaxially-stretched single-layered f am having a thickness of 100 
30 nm and a density of 0.98 g/cm 3 was prepared. 

Example 7: 

Film scraps discharged during the preparation of the laminated film of Example 5 were fed into a twin-screw 
35 extruder and melt-extruded to prepare reclaimed raw material X. Polyethylene terephthatate in the reclaimed raw mate- 
rial X had an intrinsic viscosity of 0.61 . 

64.46 % by weight of polyethylene terephthatate having an infrinslc viscosity of 0.66 was irfformly blended with 20 
% by weight of the above-prepared reclaimed raw material X, 1 3 % by weight of the same crystalline polypropylene as 
used in Example 8 and 0.04 % by weight of "OB-1 " as a fluorescent whitening agent, and then with 2.4 % by weight of 
40 titanium oxide and 0.1 % by weight of the silicone-based surfactant to prepare a raw material C3. Separately, 2.4 % by 
weight of titanium oxide and 0.05 % by weight of the fluorescent whitening agent were added to 97.55 % by weight of 
polyethylene terephthalate having an intrinsic viscosity of 0.65 and then the mixture was uniformly blended to prepare 
a raw material D 3 . 

The same procedure as defined in Example 5 was conducted except that the above-prepared raw materials were 
4s used. SpecficaBy, the respective raw materials were melt-extruded such that outer layers made of the raw material D 3 
were laminated over opposite surfaces of an inner layer made of the raw material C3. As a result, a co-extruded 
unstretched sheet having three layers made of the two different raw materials was prepared. The unstretched sheet 
was stretched in the machine (longitudinal) direction at a drawing temperature of 85°C and a draw ratio of 3.4 times. 
Further, the uniaxf ally stretched sheet was stretched in the transverse direction at a drawing temperature of 11 0°C and 
so a draw ratio of 3. 1 times and then heat-treated at 230°C for 5 seconds to finaHy prepare a biaxialiy stretched laminated 
flm. The thicknesses of the respective layers of the thus-prepared biaxialiy stretched laminated tarn were 0^/CyO z = 
0.5 iim/lOO nm/D.5 and the density of the biaxialiy stretched laminated fMm was 1 .00 g/cm 3 . 

Example^ 

55 

The same procedure as defined in Example 7 was conducted except that the thicknesses of the respective layers 
of the laminated flm were changed as shown in Table 8. SpecTicaSy, the thicknesses of the respective layers of the 
thus-prepared biaxiaBy-stretched laminated film were = 2.5 Mm/100 nm/2.5 urn and the density of the lami- 

nated film was 1 .02 g/cm 3 . 
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The biaxiaHy stretched films prepared in Examples 5 to 8 and Comparative Examples 1 1 to 12 were measured and 
evaluated to determine various properties and characteristics thereof. The results are shown in Table 8. 



Table 5 





Intermediate layer 


Thicknesses 


lnicKncss 
ratio (T/v/Tb) 


of A layer 
(g/cm 3 ) 


Amount of PP 

blended 
(% by weight) 


Amount of 
reclaimed raw 
material 
blended 
(% by weight) 


of respective 
layers (Jim) 
(B3/A3/B3) or 

(P3^3/D 3 ) 


Example 5 


13 


0 


0.5/100/0.5 


166 


0.98 


Example 6 


1* 


0 


i.S/100/2.5 


20 


0.98 


Comparative 
Example 11 


13 


0 


8.3/83/8-3 


5 


6.9* 


Comparative 
Example 12 


13 


0 


Single layer of 
100 //m 




6.98 


Example 7 


1* 


20 




100 


1.00 


Example 8 


13 


20 


2.5/100/2.5 


20 


1.66 



Table 6 -continued 





Film properties 


Contamination 
of cast rolls 


Suitability 1 
for seal 


"or mount 
print 


Yellowness 
(b value) 


density 


Surface 
roughness 
Ra (pm) 


upon 
production 


Delustering 


Flexibility 


Example 5 


-3.5 


6.7 


0.37 


o 


o 


O 


Example 6 


-3.5 


6.7 


o.i$ 


o 


A 


A 


Comparative 
Example 11 


-3.6 


0.7 


0.07 


o 


X 


X 


Comparative 
Example 12 


-3.5 


6.7 


0.41 


X 


o 


o 


Example 7 


-ti 


6.7 


0.39 


o 


o 


o 


Example 8 


-2.6" 


6.7 


0.14 


o 


A 


A 



Claims 

1. A laminated polyester film comprising: 

a fine cefl-contain'mg polyester film comprising 55 to 95% by weight of polyester and 5 to 45% by weight of a 
thermoplastic resin, said fine celt-containing polyester film having a density of 0.40 to 1 .30 g/cm 3 ; and 
at least one another polyester film laminated as an outermost layer on at least one of surfaces of said fine ceil- 
containing polyester film, said another polyester film having a density of not less than 0.40 g/cm 3 . 

2. A laminated polyester film according to claim 1. wherein said thermoplastic resin is selected from a group consist* 
ing of polyethylene, polypropylene, potymethyt pentene, polymettyi butene, polystyrene, polycarbonates, poiyphe- 
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nylene sulfide and liquid crystal polyesters. 

3. A laminated polyester fOm accortf ng to claim 1 , wherein said thermoplastic resin is polypropylene having a melt 
How index of 0.5 to SO grams per 10 minutes. 

4. A laminated polyester film accorcfing to claim 1 . wherein said another polyester fOm contains not less than 0.0 1 % 
by weight of a fluorescent whitening agent, whose conc entra tion is higher than that in the fine cell-containing poly* 
ester film, and 0.3 to 30% by weight of a white pigment based on the total weight d the another polyester film, the 
yeflowness on a surface of said another polyester fBm is not more than +3.0 and the optical density of said another 
polyester fBm is not less than 0.3. 

5. A laminated polyester film according to claim 4, wherein said white pigment has an average particle diameter of not 
more than 5.0 Mm. 

6. A laminated polyester film according to claim 1 , wherein the thickness of said another polyester film is represented 
by the formula (1): 

0.05d^T B s3d (1) 

where T B represents a thickness of the another polyester fflm after stretching and d Gun) represents an average 
particle diameter of the dispersed particles of the thermoplastic resin, contained in an unstretehed sheet 

7. A laminated polyester fim aooording to claim 6, wherein said another polyester fHm has a surface roughness of 
0.08 to 0.30 pm and a yellowness of not more than +3.0 and a optical density of not less than 0.3. 

8. A laminated polyester film according to claim 1 , wherein the ratio of the thickness of said fine cefl-oontaining poly- 
ester fflm to the thickness of said another polyester film is represented by the formula (2) : 

10*T A /T B :£500 (2) 

where T A represents a thickness of the fate cefl-containing polyester lim and T B represents a total thickness of said 
another polyester film 

9. A laminated polyester fHm according to daim 8, wherein the optical density thereof is not less than 0.3 and the yel- 
lowness thereof is not more than +3.0. 

10. A laminated polyester fHm aooording to daim 8, wherein the amount of the write pigment contained in the fine cefl- 
containing polyester f im is in the range of 0.5 to 20 % by weight, arxJ the amount of the white pi^^ 

the another polyester film is in the range of 0 to 20 % by weight 

1 1 . A laminated polyester film according to daim 1 , wherein the thickness of the laminated polyester film is in the range 
of 20 to 250 pm 

12. A laminated polyester film aocording to daim 1 1 , wherein the thickness of said fine ceO-containing polyester fflm is 
not less than 20% based on the total thickness of the laminated polyester film. 

13. A laminated polyester film according to claim 1 , wherein the polyester of said fine celhcorrtaining polyester fim 
comprises a blended polyester comprising 40 to 95 % by weight of virgin Polyester and 5 to 60 % by weight of 
reclaimed polyester. 

14. A laminated polyester film according to daim 13, wherein said reclaimed polyester is those discharged from a proc- 
ess of the production of the laminated polyester fim. 

15. A laminated polyester f ilm according to claim 13, wherein said blended polyester has an intrinsic viscosity of 0.45 
to 0.72 when shaped into a fHm. 

16. An image-receiving paper for a laser printer, comprising the laminated polyester film defined in claim 1 . 

17. An image-receiving paper for a color printer, comprising the laminated polyester film defined in claim 4. 
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18. 
19. 
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An image-receiving paper lor a video printer, comprising the laminated polyester fflm defined in claim 6. 
A mount for seal prim, comprising the laminated polyester film defined in claim 8. 
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